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ABSTRACT

Type-2 diabetes mellitus (T2DM) is a global diseard its resultant complication, diabetic nephrbpais a
leading cause of chronic renal failure. Microalliumia is an early indicator of diabetic nephropgaénd is
also an independent risk factor for cardiovascatarbidity. Data have shown that anti-hypertensiiies
Angiotensin receptor blockers (ARB), and Angiotenstonverting enzyme inhibitors (ACEI) reduce
microalbuminuria and retards the progression oékeisease effectively in hypertensive T2DM pasenBut
the effects of ARBs on preventing microalbuminuaiad ensuing nephropathy in normotensive patients wi
T2DM is yet to be fully established. To assess &mgi-microalbuminuric effects of losartan therapy i
normotensive T2DM patients. Interventional Phase Tinical Trial was done. Study was doneDaabetic
Clinic, Jinnah Hospital Lahore, Pakistan over 8 thenA total of 171 normotensive patients with T2[2kd
microalbuminuria. After informed consent and baselR4-hour urinary microalbuminuria quantificatidre
selected patients were started on losartan 50 mddda six-month period. Monthly follow-ups wedene to
monitor the blood pressure, glycemic control, wesdtinine/potassium levels and any untoward effedt
losartan therapy. Quantitative microalbuminurisswepeated at the end of study. Out of the 17 misti 149
(87.1%) had significant albuminuria reduction >30.0f their baseline and the variable of final omeoof
intervention (urinary albumin in mg/dl) was sigodntly reduced (Mean 101.9 $D 21.7 baseline and
47.5+12.9 post therapy) with p<0.001 and with minimaleseffects. These anti-albuminuric effects of ftesa
were reversible as seen on rechecking the urinbmyman two months after discontinuation of treatmen
Losartan was well tolerated and demonstrated sigmf anti-proteinuric effects in patients with TiDwith
early nephropathy independent of hypertension, amtimg further long-term large-scale studies toverds
usefulness as preventive therapy for diabetic roagmthy.
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INTRODUCTION

Type-2 diabetes mellitus (T2DM) is a worldwide pamdc and WHO predicts that the current figure of 17
million affected patients with diabetes will moreah double to 370 million patients by the year 2030
Pakistan is currently sixth in the list of counsrieith highest number of estimated cases of diabeiellitus?
Approximately one third of patients with T2DM wdevelop diabetic nephropathy, which is one of daling
cause of chronic renal failufe.Diabetic nephropathy (DN) is a clinical syndronferacterized by persistent
albuminuria >300 mg/dl or 200 mcg/min along witkergless decline in GFR and elevated blood pressiihe
first sign of renal involvement in diabetic nephatipy is microalbuminuria i.e. 24-hour urinary alborof 30-
300 mg/dl or urinary microalbumin excretion rate2®-200 mcg/min, which can not be detected on meuti
methods of protein estimation. Gradually this pesges to proteinuria and overt nephropathy fohgwvhich
the GFR declines by 10-12 ml/min/year and hypertenensues eventually leading to end stage resebde
(ESRD)? which has dismal survival rates even in the depedoworld®

Microalbuminuria is an early indicator of diabetrephropathy and associated with increased risk of
progressiveness of renal disease in T2DApart from that it is also an independent risktdador vascular
diseases as 40.0-50.0% patients of T2DM with mibwainuria die from cardiovascular diseaehe
prevalence of microalbuminuria is 38.9% in AsiarDM patients Microalbuminuria prevalence study caffor
and 34.0% in Karachi, Pakistaas compared 17.0-21.0% in overall western pomriabased studi€§. It is
recommended that screening for microalbuminuriaddi@e on an annual basis in patients with T2DM #&otye
identification and intervention. Therapeutic measures that reduce albuminurigmatia also retard the
progression of renal disease as shown in triale WEDM patients with overt nephropathy where remunctn
proteinuria >30.0% below baseline value is assediawith better preservation of renal functiénThese
measures include achieving a target blood pressutess than 130/80 and use of various pharmacdbgi



agents like Angiotensin receptor blockers (ARB)gitensin converting enzyme inhibitors (ACEI) amghn
dihydropyridine Calcium channel blockers, which éahown to be successful in reducing albumintiridhe
anti-albuminuric effects appear to be at leastipartiependent of the blood pressure reductionedy these
agents-**® although some studies have not confirmed thisifim&’ Since a prominent role in the pathogenesis
of diabetic nephropathy is played by Angiotensini#l renin-angiotensin system, therefore both pnang the
formation of angiotensin Il by ACE inhibition andbbkade of the angiotensin receptor may be consttias
renoprotective. Recent trials have shown ARBsetguperior in reducing diabetic nephropathy as @vatpto
ACEI by specifically inhibiting angiotensin I mexited efferent arteriolar vasoconstriction and cedy
intraglomerular pressure with less bradykinin mestiaside effect® Apart from their antihypertensive
properties some ARBs like losartan demonstratéspéatelet activity™® as well as uricosuric properties.

The trials of angiotensin-receptor antagonistsyipehntensive patients with type 1 or 2 diabetes itnslland
microalbuminuria showed a reduction in albumin ekon, regardless of pretreatment levais’ In RENAAL
(The Reduction of Endpoints in T2DM with the Angiasin Il Antagonist Losartan study) and IDNT
(Irbesartan Diabetic Nephropathy Trial), losartawl &besartan, respectively, reduced proteinuréh slawed
the progression of diabetic nephropathy in hypsitenpatients with type 2 diabetés> Therefore, therapy
that interferes with the renin—angiotensin—aldaster system should probably be initiated when
microalbuminuria develops in order to reduce albuexcretion and the associated risk for overt nepdmhy.
The purpose of this study was to see whether lasag potent orally active and highly specific abensin I
type 1 receptor blocker, could reduce microalbum@nin normotensive patients with T2DM as almosttiad
previous international studies on this subject hawestigated hypertensive patients and there h&e®n no
local studies on reduction of microalbuminuria.

SUBJECTSAND METHODS

To assess the change in 24-hour urinary microalbuna in patients with Type-2 Diabetes mellitusheiit
preexisting hypertension with the use of losartaiycdver a six-month period without any major se&féects
or complications.

Study Design: Interventional Phase Two Clinical Trial. Randormiza was not possible due to our tertiary
hospital catering for multitudes of population. eTplacebo-control group was abandoned becausejexftimm

of our hospital's ethical committee citing reasbattknowingly giving microalbuminuric/proteinuri@apents a
placebo-drug (vitamin B complex) would actually gthem no benefit and may actually put them at miske
All patients gave written informed consent and glirees of good clinical practice were followed.

Place and duration of study: This prospective study was done at Outpatient Dial&dinic of Jinnah Hospital
Lahore for six months from May 28, 2006 to NovemBér 2006 initially and we continued to follow tlees
patient for another two months from November 206® January 302007.

Patients. One hundred eighty seven consecutive patients pé Rydiabetes mellitus without hypertension were
selected via non-probability purposive samplingratibtained an informed consent explaining themrigies
and benefits of the study. The patients with eighbtl T2DM by ADA criterig£® for more than two years on
either oral glycemics or diet controlled were irdd. Microalbuminuria was defined as a urinary allyu
excretion rate of 20 to 200 mcg/min or 24-hour amynalbumin of 30-300 mg/dl. The current definitioh
normotension is a blood pressure less than 140/80Hg, with a blood pressure lowering target of Hemn
130/80 mm Hg in hypertensive adults with diabetesllitas. Hypertension was ruled out by history and
examination. History regarding any past renal glh@nd drug history was taken and the patientgdatthe
investigations esp. urinalysis to exclude patiemiit proteinuria or evidence of non-diabetic redadease.
Patients with history of hypersensitivity reactidonslosartan, postural hypotension with systolistpoal drop
>20 mm of Hg, comorbid illnesses, pregnant ladied poorly controlled diabetics (at least two epepodf
symptomatic hypoglycemia or blood glucose level®>40g/dl on follow-up or baseline HRA >8) were
excluded. We also excluded patients with a myoehrdfarction or cerebrovascular events within plaest one
year, unstable angina pectoris, or symptomaticthfaedure; patients with electrocardiographic abmalities
(atrioventricular conduction disturbances, sickusisyndrome, atrial fibrillation, or other clinibakignificant
rhythm disturbances), acute renal failure, chragi@merulonephritis, polycystic kidney disease aiadignts
with serum creatinine level greater than 1.5 mg/@ker being screened for microalbuminuria by MICRA
test?’ the patients testing positive were selected anéhfommed consent was obtained. The patients were
advised against using ophthalmic preparations auntp beta-blocking agents, steroids, lithium oryan
nephrotoxic drugs.

Intervention and Measurements. The patients who met all study criteria were seleéand they underwent
24-hour urinary microalbuminuria quantification angre then put on losartan 50 mg/day for a six-tmont



period during which time patients were followedmpnthly for monitoring of blood pressure, glyceroantrol
and routine labs like urea/creatinine, urinaly$s €The losartan treatment to the patients wasiged free of
cost via samples from hospital administration. Qiative microalbuminuria was rechecked at thremntis
and at end of six months. The losartan therapy st@sped at six months and quantitative microalliowinma
was repeated two months after stopping treatmdiite data collected via proforma was analyzed bySSPS
package for Microsoft Windows version 10.0. Theialale of final outcome of intervention (losartanas
computed as Means and Standard deviations of basalid after treatment. The numerical differerzseoved
was tested for significance by applying the t-test.

RESULTS

Out of the 187 patients, there 16 patients wereino®llow-up. There were 81 (47.4%) females afd52.6%)
males in our remaining 171 patients. We found tbat of 171 patients, 149 (87.1%) had significant
albuminuria reduction >30% of their baseline, 14igras (8.2%) had mild reduction 10-30% and 8 pasie
(4.7%) had minimal or no change. The variableimdlfoutcome of intervention (urinary albumin in Ay
with baseline of Mean 101.9 $D 21.7, and 47.82.9 after 6 months of losartan therapy, and tifferdnce
observed was found to be significant with patier®Q. The changes in blood pressure were rathel
insignificant and did not correlate with the midlmaninuria reduction with baseline mean blood puess
being 134.3 45D 8.6 systolic and 82.3 ¥1.4 diastolic and during treatment at five montfterval, the mean
blood pressures were 131.112.6 systolic and 78.6 #3.4 diastolic.

After stopping losartan and finishing of hospitadspply at the end of six months interval, we aurgd to
follow these patients for another two months anskeoled 141 patients stopped using losartan whilga2ignts
were either using losartan regularly or on andvidfself-purchase. We had advised all the patisggarding
the usefulness of the drug, giving them the chtocpurchase. 9 patients were lost in follow-upe Wpeated
guantitative microalbuminuria in these 141 (76 readad 65 female) patients, two months after stappin
losartan and found that 119 (84.0%) patients hadnagchieved microalbuminuria levels nearly equnalto
their baseline with minimal or no change. The [fimanary albumin levels in these patients were M64&.8_+
SD 17.3 (mg/dl) two months after stopping losartahich showed that the anti-alouminuric effectdosfartan
were reversible after discontinuation of treatmamd this effect was disproportionate to the chamgddood
pressure.

Regarding the side-effects of losartan therapyy @bl patients reported mild dizziness during thst fiveek of
treatment which resolved on its own but 3 of thpaBents continued to report postural lightheadesveith
postural drop greater than 10 mm of Hg. The l@satablet of 50 mg was divided in two equal doge&bomg
each, given 12 hours apart in these three patemmisall of them reported improvement in symptomthwi
reduction of postural drop to within normal limisthin two weeks. In all these patients the craag, urea,
potassium levels all remained within normal ranggeut any significant change (Table 2).

Limitations: Our study was a single centered, non-randomizetiysiue to lack of resources and the setup of
our tertiary care hospital. , and our sample aizé duration of study was probably not enough tkemaery
significant recommendations.

DISCUSSION

Diabetic nephropathy (DN) is the single largestseaaf end-stage renal disease (ESRD) is USA andpgur
accounting for ~40.0% and 20% new cases respegfivahd carries a terrible individual and societaldeur.

It is now regarded as a global pandemic with onmeHtBSRD cases world over being a sequelae of ON, o
which microalbuminuria is a hallmafR. Studies have shown that microalbuinuria is aeitg improve
cardiovascular and renal outcomes, not only inetiab but also in non-diabetits®*

Major clinical trials such as REENAL study has sihow effectively limit the progression of DN to EBRy
18% while using losartan with 35% decrease in [mat&é as compared to placeffoAnother study, ELITE
trial has shown losartan to be better tolerablelgerly with reduction in mortality? In MARVAL study,
blockage of rennin-angiotensin by Valsartan hasmshbeneficial effects in the form of decreased amn
albumin excretiorf? Studies_have shown that ACEI reduces albumin égerén normotensive patients with
type 1 or type 2 diabeté&3 but anti-proteinuric effects of ARBs in normotesmsidiabetic patients have not
been fully established.

A randomized clinical trial in Netherlands has marlshown losartan to be effective in microalbumiau
reduction in normotensive T2DM patients over a Xekv period, which was independent of associated
reduction in blood pressuré. Therefore, therapy that interferes with the reaimgiotensin—aldosterone system



should be initiated when microalbuminuria develtpseduce albumin excretion and diabetic nephropath
possible site of action of angiotensin-receptoragonhists in normotensive diabetic patients is thscular
endothelium. Endothelial dysfunction has been@ased with increased urinary albumin excretionyadl as
with an increased risk for cardiovascular eventsyjie 2 diabete® Urinary albumin excretion reduction may
reflect recovery of endothelial function and magdct a reduction in the risk for complications.

Most previous studies on this subject have invastd hypertensive patients and so our study engdthsin
the use of losartan to prevent early diabetic nepdwhy unrelated to hypertension, so that developme
progression and other long term complications ofdaN be halted.

Losartan, an ARB, demonstrated significant antuaimuric ability in normotensive patients with T2DMth
early nephropathy, which favors its use in treatii@DM patients with nephropathy independent of
hypertension. Losartan was well tolerated in dudyg and it shows that normotensive patients catrdsed
safely with it. Since there are many factors tlwaintribute to diabetic kidney damage, of which
microalbuminuria is an indicator, the treatmentwdti@lso target multiple factors including stritbdd glucose
and blood pressure control and using agents lkartan which inhibits the rennin-angiotenin system.

We recommend that further large-scale long-ternsmeotive placebo-controlled clinical trials shoblel done

in normotensive diabetic patients using ARBs tocaobimore evidence, so that in future early startheke
drugs in T2DM patients with normal blood pressucas be advocated in order to prevent morbidity and
mortality associated with diabetic nephropathy.
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Table-1: Baseline characteristics of patients under studigrbestarting losartan

Characteristics Mean + SD

(n=171)
Age (years) 53.7+11.1
Weight (kg) 92.3+21.1
Height (m) 1.45+0.29
BMI (kg/m?) 32.3+10.4
Systolic blood pressure (mm of Hg) 134.3 +8.6
Diastolic blood pressure (mm of Hg 82.3+11.4
Serum creatinine (mg/dl) 1.2 +0.3
Random blood sugars levels (mg/dl 182.9 +81.4
Fasting blood sugars levels (mg/dl) 122.5 +41.7
Glycosylated hemoglobin (%) 7.2+1.0
24-hour urinary microalbumin levels 101.9 +21.7
(mg/dI)




Table-2: Characteristics before starting losartan, afterdéims losartan and two months after stopping therap

Laboratory/ Before starting After 6 months 2 months after
Physical losartan therapy losartan therapy stopping losartan
examination Mean + SD Mean + SD Mean + SD
Characteristics (n=171) (n=171) (n=172)
Systolic blood 134.3 +8.6 131.1 +12.6 132.6 +10.9

pressure (mm of Hg

Diastolic blood 82.3+11.4 78.6 +13.4 79.7 +10.3

pressure (mm of Hg

Serum creatinine 1.2 +0.3 1.3+0.4 1.3+0.3
(mg/dI)
Random blood 182.9 +81.4 161.3 +51.2 173.1.+63.8

sugars levels (mg/dl

Fasting blood sugar 122.5 +41.7 112.5 +26.5 115.8 +31.1

levels (mg/dl)

Serum Potassium 4.3 +0.8 44+11 4.2 +0.9
(mEq/L)
24-hour urinary 101.9 +21.7 47.5412.9 91.8 +17.3

microalbumin(mg/dl)




